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(54) CHEMICAL SPRAY EQUIPMENT 

(57)Abstract: 

PURPOSE: To provide a chemical spray equipment 
where particles are not caused by the crystalization of 
ingredients of cleaning chemical. 

CONSTITUTION: This is a chemical spray equipment 
lOA in which a pure water supply source 40 for 
supplying pure water is connected through a three-way 
valve between a cleaning chemical supply source 20 
being the supply source of cleaning chemical and a 
cleaning chemical supply nozzle 31 connected to this, 
and which supplies the pure water from the pure water 
supply source 40 to the cleaning chemical supply nozzle 
31 and discharges the cleaning chemical L staying in the 
cleaning chemical supply nozzle 31, by changing over the 
three-way valve after cleaning both obverse and reverse 
of a wafer in the cleaning chemical L from the cleaning 
chemical feeder 20. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A pure water supply source which supplies pure water between a liquid washing feed 
zone which is a supply source of liquid washing, and a liquid washing supply nozzle connected to 
this is connected via a transfer device, After liquid washing from said liquid washing feed zone 
washes the surface of a plane substrate, operate said transfer device, connect said pure water 
supply source to said liquid washing supply nozzle, and pure water from this pure water supply 
source is supplied to said liquid washing supply nozzle, A drug solution fuel injection equipment 
constituting so that liquid washing which is stagnating in a liquid washing supply nozzle may be 
discharged. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the drug solution fuel injection equipment which 
can perform various surface treatments, such as a chemical treatment, washing processing, and 
a drying process, to the surface of a plane substrate like a semiconductor wafer, an optical disc, 
and an optical - magnetic disk, for example. 
[0002] 

[Description of the Prior Art]First, the drug solution fuel injection equipment of conventional 
technology used for the revolving surface treatment device is explained using drawing 2 thru/or 
drawing 4 . Drawing 2 shows the so-called process drawing of RCA washing which washes the 
surface of a plane substrate using the revolving surface treatment device of conventional 
technology, and the Drawing A as washing down stream processing by the drug solution of the 
first step, and the washing place science and engineering according [ the Drawing B ] to the drug 
solution of a second stage story. The Drawing C shows washing and the drying process process 
by the pure water of the third step, and drawing 3 shows drug solution blow off of conventional 
technology used for the revolving surface treatment device of drawing 2 , The Drawing A is the 
key map, a bottom top view of the drug solution chamber which the Drawing B showed in the 
Drawing A, and a bottom top view of the drain cup which showed the Drawing C in the Drawing 
A, and drawing 4 is an important section expansion key map of drug solution blow off in drawing 
3. By the following explanation, a semiconductor wafer (it is only hereafter described as a 
"wafer") is mentioned as an example as a plane substrate, and the cleaning method which 
washes the rear surface both sides is explained. 

[0003] First, the RCA cleaning method used for washing of a wafer is explained now. The liquid 
washing of the drug solution which used as the base alkali represented by SC-1 liquid washing 
(NH4OH/H2O2/H2O) as liquid washing used for RCA washing. The liquid washing of the drug 

solution which used as the base the acid represented by SC-2 liquid washing (HCI/H2O2/H2O) is 

used widely. Usually, with SC-1 liquid washing, SC-2 liquid washing is also used by mixture ratio 
NH40H:H202:H2 0= 1:1:5 or 1:2:7 mixture ratio HCl:H202:H2 0= 1:1:5 or 1:2:7. This SC-1 liquid 

washing is used for removal of the dirt of removal of particle or alkali etching, and organic nature, 
and SC-2 liquid washing is used for removal of a surface metal impurity. 

[0004]And as the cleaning method, the batch type which processes two or more wafers at once, 
and single wafer processing to process one sheet at a time anyway. It is a cleaning method 
which performs washing for 10 to 20 minutes using SC-1 liquid washing by about 75-85 ** of 
solution temperature first, washes for tens seconds after that with the rare fluoric acid solution 
(1%) maintained at the room temperature, and performs washing for 10 to 20 minutes using SC-2 
liquid washing at about 75-85 ** succeedingly. Rinsing treatment by pure water is performed by 
each liquid washing after washing. 

[0005] However, in this RCA washing, there are a metal absorption phenomenon from liquid 
washing, etc. with alkali system liquid washing (SC-1 liquid washing), and removal of metallic 
contamination is difficult, In acid system liquid washing (SC-2 liquid washing), it has the fault that 
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the removal efficiency of particle is lower than alkali system liquid washing. There is also a 
phenomenon of remaining in the wafer surface after a small amount of organic matters, moisture, 
hydroxide, etc. washing as a problem common to wet liquid washing, and development of the 
cleaning method corresponding to a next-generation semiconductor device and a washing station 
is desired. 

[0006] Namely, since the degree of location is also increasing memory capacity to 64MDRAMs, 
256MDRAM, and its next so that the latest semiconductor device may be represented by DRAM, 
The interval between wiring is also narrowed gradually and the level of a half micron to the 
quarter micron is demanded for the design rule. Under such circumstances, when wafer washing 
art will secure the reliability of a device, and a product yield from now on, it is very important art. 
It is said that all the particle, such as about 1/10 contamination particle of the minimum pattern 
dimension which adhered on the surface of the wafer especially, an organic matter, and an 
inorganic substance, influences a product yield, and the demand to a washing station is also 
severe much more. 

[0007] Large caliber-ization of a wafer is advancing with the minuteness making of wiring, and the 
caliber of a wafer is changing to 8 inch diameters from mainstream 6 inch diameters now. In each 
process of the manufacturing process of a semiconductor, a batch type to single wafer 
processing is becoming in use with large-caliber-izing of such a wafer. Therefore, also in the 
washing process of a wafer, although conventionally carried out by the batch type. Since the 
cross contamination between wafers can be prevented and clean-ization of a process can be 
raised by adopting single wafer processing which carries out washing processing one sheet at a 
time, the trial switched to single wafer processing from a batch type is made. 
[0008]Then, although RCA washing has a fault like the above-mentioned, also in conventional 
technology and the present, improvement of versatility, such as impression etc. of the liquid 
washing with which the fault is compensated, or supersonic vibration, is performed. The spinner 
type which supplies medicine to a center portion continuously by a spray, rotating a wafer 
horizontally in the improvement of versatility, Excelling in the particle removing effect and the 
metallic contamination removing effect is going to be known, and it is going to be used as one of 
the cleaning methods of a next-generation large caliber wafer or a specific wafer. 
[0009]Next, the revolving surface treatment device which can perform this RCA cleaning method 
is explained using drawing 2 . The numerals 1 show a revolving surface treatment device as a 
whole. As for this revolving surface treatment device 1, spin processor SPW-812A of Great 
Japan Screen, etc. are mentioned, for example. And roughly divide this revolving surface 
treatment device 1, and it is divided into three devices. They are the washing station (it is only 
hereafter described as an "alkali system washing station") 1 A by the chemical treatment of an 
alkali system of the first step, the washing station (it is only hereafter described as an "acid 
system washing station") 1 B by the chemical treatment of an acid system of a second stage 
story, the pure water rinsing of the third step, and the dryer 1 C. 

[0010]The alkali system washing station 1A of the first step holds the wafer 2 horizontally, and 
comprises the spin chuck 3A which makes it rotate with necessary revolving speed in the level 
surface, and the SC-1 liquid-washing supply nozzle 4 and the pure water feeding nozzle 5A 
which have been arranged, respectively to the upper position and downward position of this spin 
chuck 3A. 

[001 1]The acid system washing station IB of a second stage story is the same as the alkali 
system washing station 1 A almost. The spin chuck 3B which holds horizontally the wafer 2 
conveyed from the alkali system washing station 1 A, and rotates it with necessary revolving 
speed in the level surface. It comprises the SC-2 liquid-washing supply nozzle 6, the rare fluoric 
acid solution supply nozzle 7, and the pure water feeding nozzle 5B which have been arranged, 
respectively to the upper position and downward position of this spin chuck 3B. 
[0012]Spin-chuck 3C it pure water rinsing and the dryer 1C hold horizontally the wafer 2 
conveyed from the acid system washing station IB. and the third step rotates with necessary 
revolving speed in the level surface. The pure water feeding nozzles 5C arranged, respectively 
are consisted of by the upper position and downward position of this spin-chuck 3C. 
[0013]Next, the RCA cleaning method using the revolving surface treatment device 1 constituted 
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in this way is explained. The wafer 2 which finished the head end process and has been 
conveyed by the alkali system washing station 1A of the first step is attached at a level with the 
spin chuck 3A. and is fixed. Next, rotating the wafer 2 at about 1000 rpm. SC-1 liquid washing is 
injected from the liquid washing supply nozzle 4 to the rear surface both sides , and spray 
cleaning treatment is performed. 

Then, pure water is injected from 5A and rough rinse is performed. 

[0014]Then, the wafer 2 washed with the alkali system washing station 1A of the first step is 
conveyed to the acid system washing station 1 B of a second stage story, and is attached at a 
level with the spin chuck 3B, and it fixes. Then, making it rotate at about 1000 rpm, SC-2 liquid 
washing is injected to the rear surface both sides from the liquid washing supply nozzle 6 and 
the rare fluoric acid solution supply nozzle 7, and spray cleaning treatment is performed. 
Naturally, after the washing processing by each liquid washing, pure water is injected on the 
surface of the wafer 2 from the pure water feeding nozzle 58. and rough rinse is performed. 
[0015]After acid system washing processing of a second stage story, it attaches at a level with 
spin-chuck 3C, and fixes, and the wafer 2 conveyed by the pure water rinsing of the third step 
and the dryer 1 C injects pure water from the pure water feeding nozzle 5C to the rear surface 
both sides, and rinses finishing. And the moisture which has adhered on the wafer 2 is shaken off 
and it is made to dry by rotating spin~chuck 3C at about 3000 rpm further. At the end, the dry 
wafer 2 is taken out from this revolving surface treatment device 1 with an unloader, and the 
washing process of one cycle is completed. 

[0016]The drug solution fuel injection equipment 10 as shown in drawing 3 can perform supply of 
the liquid washing to the various aforementioned nozzles. The drug solution fuel injection 
equipment 10 of this conventional technology comprises the liquid washing feed zone 20 and the 
washing treating part 30. In order to equalize a cleaning effect, it is desirable to make 
temperature of liquid washing regularity. Then, this liquid washing feed zone 20 is enclosed with 
the thermostat 21 which formed the heater etc., for example. 

In order to supply the liquid washing L to said liquid washing supply nozzle 31 from the liquid 
washing tub 22 which has stored the liquid washing U and this liquid washing tub 22, The delivery 
pipe 23 in which the end is inserted into the liquid washing L of the liquid washing tub 22, The 
spray water pump 24 which supplies the liquid washing L to said liquid washing supply nozzle 31 
from said liquid washing tub 22 through this delivery pipe 23. It is in this thermostat 21 and 
comprises the air valve 25 which adjusts the chemical quantity connected with said spray water 
pump 24 in the middle of the delivery pipe 23 which exists between said liquid washing tubs 22. 

[0017]The drug solution chamber 32 and this inside are equipped with said washing treating part 
30, and it comprises the drain cup 33 which can rotate in [ angle ] at least 180 degrees, the 
liquid washing supply nozzle 31, a spin chuck (not shown), etc. The return ports 32a and the 
discharge port 32b are formed in the bottom 32A of said drug solution chamber 32, one end of 
the drug solution return pipe 34 is connected to the return ports 32a, and said liquid washing tub 
22 is equipped with the other end. The effluent pipe 35 is connected to said discharge port 32b. 
The numerals 36 are the filters attached in the middle of the drug solution return pipe 34. The 
discharge port 33a is formed in the bottom 33A of said drain cup 33. The position of this 
discharge port 33a can be opened in the position which agrees with said discharge port 32b of 
the drug solution chamber 32, the position which agrees with said return ports 32a formed in the 
bottom 32A of the drug solution chamber 32. and when rotating 180 degrees of drain cups 33 in 
the direction of the arrow R. Said liquid washing supply nozzle 31 represents collectively the SC- 
1 liquid-washing supply nozzle 4. the SC-2 liquid-washing supply nozzle 6, and the rare fluoric 
acid solution supply nozzle 7 which were shown in drawing 2 and drawing 4 . and is displayed. 
[0018]Next, operation of this drug solution fuel injection equipment 10 is explained. In washing 
the wafer 2 regularly, rotate said drain cup 33 in the position of the state which showed in 
drawing 3 C, and it makes the discharge port 32b of said drug solution chamber 32 into eyelid 
completely closure, and said discharge port 33a is made to agree in the return ports 32a of the 
drug solution chamber 32. And if the air valve 25 is opened and the spray water pump 24 is 
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operated, the liquid washing L can be injected from the liquid washing supply nozzle 31 to rear 
surface both sides of the wafer 2. It is injected, and the liquid washing L which it finished 
washing goes into the drug solution return pipe 34 through said discharge port 33a and the 
return ports 32a. is filtered with the filter 36. and can be refluxed to the liquid washing tub 22. 
[001 9]At the time of the straw-man spray of the preparatory step before washing the wafer 2 
regularly. If rotate said 1 80 degrees of drain cups 33. and the discharge port 33a is made to 
agree in the discharge port 32b, and the liquid washing L is supplied to the liquid washing supply 
nozzle 31 and it is made to make it inject. ** which carries out the effluent of the injected liquid 
washing L outside through said discharge ports 33a and 32b and the effluent pipe 35 with 
particle, such as a crystal etc. of the ingredient of the liquid washing which has adhered to the 
liquid washing supply nozzle 31 like a postscript, is made. 
[0020] 

[Problem(s) to be Solved by the Invention]In the way explained above, various kinds of drug 
solutions can wash the wafer 2. However, to the SC-1 liquid-washing supply nozzle 4 in said 
revolving surface treatment device 1, the SC-2 liquid-washing supply nozzle 6, and the rare 
fluoric acid solution supply nozzle 7. each use liquid washing remains after the end of washing. 
This state is explained using drawing 4 . As a thing equivalent to said liquid washing supply nozzle 
31. the SC-1 liquid-washing supply nozzle 4 was taken and mentioned to drawing 4 , and the 
relation between this and the wafer 2 was shown in it. for example. In this drawing 4 , use liquid 
washing is confined in the cylinder 9 from the injection tip 8 of the liquid washing supply nozzle 4 
after the end of washing. The crystal P of the ingredient (ammonium [ for example, ] fluoridation) 
of the liquid washing which will be easy to crystallize if it is neglected in the state for a long time, 
phosphoric acid, etc. adheres to the tip of the injection tip 8, and its inside. And washing 
processing of the wafer 2 is completed, and if time will open by the time it performs the next 
washing processing, the crystal P will increase. For this reason, when performing washing 
processing of the new wafer 2, the crystal P adhering to the tip and inside of the injection tip 8 
will be injected on the surface of the wafer 2 with liquid washing, and will adhere as particle. 
Therefore, generating of this inconvenient adhesion would produce the new problem that particle 
increased on the wafer after washing. In this invention, it is going to solve such a problem. 
[0021] 

[Means for Solving the Problem]So, a drug solution fuel injection equipment of this invention 
connects a pure water supply source which supplies pure water between a liquid washing feed 
zone which is a supply source of liquid washing, and a liquid washing supply nozzle connected to 
this via a transfer device, After liquid washing from said liquid washing feed zone washes the 
surface of plane substrates, such as a wafer, Said transfer device was operated, said pure water 
supply source was connected to said liquid washing supply nozzle, pure water from this pure 
water supply source was supplied to said liquid washing supply nozzle, liquid washing which was 
stagnating in a liquid washing supply nozzle was discharged, and said technical problem was 
solved. 
[0022] 

[Function]Therefore, since the liquid washing which is stagnating in the feed route of the liquid 
washing from the injection tip of said drug solution fuel injection equipment to said transfer 
device can be discharged with pure water and the feed route of the liquid washing can be made 
full of pure water, a liquid washing ingredient does not crystallize by said injection tip and its 
inside. 
[0023] 

[Example]Hereafter, the drug solution fuel injection equipment which is an example of this 
invention is explained using drawing 1 . Drawing 1 is a key map of an important section showing 
the composition of the drug solution fuel injection equipment which is an example of this 
invention. 

[0024]In this drawing 1 , the numerals 10A show the drug solution fuel injection equipment of this 
invention as a whole, and this drug solution fuel injection equipment 10A adds the pure water 
supply source 40 to the drug solution fuel injection equipment 10 of the conventional technology 
which comprised the liquid washing feed zone 20 shown in drawing 3 , and the washing treating 
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part 30, and is constituted. Therefore, in the following explanation, the same numerals are given 
to the component part of the drug solution fuel injection equipment 10 of conventional 
technology, and explanation of those portions etc. are omitted. 

[0025]In the drug solution fuel injection equipment 10A of this invention, it is in said thermostat 
21 and the cross valve 44 is connected in the middle of the delivery pipe 23 which exists 
between the spray water pump 24 and the air valve 25, and the pure water supply source 40 is 
connected with this cross valve 44, and it is constituted. In order that this pure water supply 
source 40 may supply pure water to said liquid washing supply nozzle 31 from the pure water 
feeding device 41 and this pure water feeding device 41, It intervenes in the middle of the 
delivery pipe 42 by which one end was connected to said pure water feeding device 41, and the 
other end was connected to said cross valve 44, and this delivery pipe 42, and comprises the air 
valve 43 etc. which adjust amount of water. The structure of the drug solution chamber 32. the 
drain cup 33, etc. is the same as that of what was shown in drawing 3 . 

[0026]Next, operation of this drug solution fuel injection equipment 10A is explained. First, the 
discharge port 33b of the drain cup 33 is made to agree in the return ports 32a of the drug 
solution chamber 32 at the same time it rotates the drain cup 33 and closes the discharge port 
32b of the drug solution chamber 32. In this state, if the spray water pump 24 is operated, and 
the liquid washing L in the liquid washing tub 22 is supplied to the liquid washing supply nozzle 31 
and injected from that injection tip 8 to rear surface both sides of the wafer 2, the wafer 2 will 
be washed by the jet of that drug solution L. The spray water pump 24 is suspended after 
washing of this wafer 2, and supply of the liquid washing L is severed. 

[0027]Immediately after severing supply of the liquid washing L preferably, before the chemical 
component of the liquid washing L crystallizes after severing supply of this liquid washing L, 
rotate said 1 80 degrees of chambers 32, that discharge port 33a is made to agree in the 
discharge port 32b, and it connects. And the valve by the side of the liquid washing tub 22 of 
said cross valve 44 is closed, and the valve by the side of the pure water supply source 40 is 
opened. Next, adjust the air valve 43 of the pure water supply source 40, and said cross valve 44 
is led via the delivery pipe 42 in pure water and. It pumps up with the spray water pump 24, the 
liquid washing supply nozzle 31 is supplied through said delivery pipe 23. and purity is injected in 
the drain cup 33 from the injection tip 8. The injected purity can be discharged through the 
discharge ports 33a and 32b and the effluent pipe 35. 

[0028]Thus, when pure water is supplied, it will extrude with the pure water in which the liquid 
washing L which remained in said liquid washing supply nozzle 31, the delivery pipe 23, and the 
spray water pump 24 was supplied, and will be discharged by the drain cup 33. And if said each 
device is maintained with this state, the inside of said liquid washing supply nozzle 31, the 
delivery pipe 23, and the spray water pump 24 can be made full of pure water. 
[0029] After discharge of this remains liquid washing L. when washing the following wafer 2 after 
a while, the liquid washing L can wash the wafer 2 one by one again by closing the valve by the 
side of the pure water supply source 40 of said cross valve 44, and opening the valve by the side 
of the liquid washing tub 22. 

[0030]The air valves 25 and 43 are good to use the air valve which comprised an 
electromagnetic valve so that opening and closing of a valve could be performed in the one- 
touch operation by a switch. A cleaning effect can fully be demonstrated by providing an 
ultrasonic vibrator in the inside of the liquid washing supply nozzle 31, and making supersonic 
vibration impress by each cleaning step. 

[0031] Although washing and the dryer of the wafer were mentioned as the example and the 
above explanation explained them. Even if it applies the drug solution fuel injection equipment of 
this invention to the surface treatment device of plane substrates, such as a coater of not only 
washing and the dryer of such a wafer but photoresist, a developer, a wet etch station, and a 
plating device, it can demonstrate that effect. Although old explanation took up and explained the 
wafer as a surface treatment thing, it cannot be overemphasized that the drug solution fuel 
injection equipment of this invention is applicable not only to a wafer but surface treatments, 
such as an optical disc and an optical - magnetic disk. 
[0032] 
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[Effect of the Invention]As mentioned above, rotating a wafer horizontally according to the drug 
solution fuel injection equipment of this invention, as explained. Since liquid washing is not made 
to remain in spinner type the tip and inside of a liquid washing supply nozzle of a surface 
treatment device which supply liquid washing continuously by a liquid washing supply nozzle to a 
center portion, a drug solution does not crystallize. 

[0033]Since this invention can wash the tip and inside of a liquid washing supply nozzle for a 
series of processes continuously only by the change of a cross valve, it can reduce maintenance. 
Since a good particle level is maintainable again, there is an effect which was excellent in many, 
such as being further useful for improvement in the yield of a device. 

[0034]It is very effective, if the drug solution fuel injection equipment of this invention is used, 
and generating of the particle resulting from drug solutions, such as an etching reagent and liquid 
washing, can be prevented and it uses for the manufacturing process of the semiconductor 
device of the wiring structure based on a detailed design of 0.5 micron or less especially, for 
example. 



[Translation done.] 
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— >'^;4S^^— 7 ^ ^ n :y^^f3i!';r — 5.^ U XDU^jUit 

^mm. mm^m(D±x(Dy<-v'^^;i^7!)ms,i0'S t) 
mmi-^tBi^ixxisio. m^mm^'Dmtii^-'mtm 

[0 0 0 7] jEIc, m»(D'Mitt^\z^3Ly^(D±am 
ir (c jo V ^-C (1. y o T # 

TV^So tJ^O-C. lJ7^/^«Sfe#XStC^oV^■Ct^ 

[0 0 0 8] ^rC-Cs mixliW^P < RCAmm^\tXM.i)^ 
[0 0 0 9] ^ti. E2<lrfflv^-r. rcDRCA?^if;^& 



3 

^^yn-fei/f— S PW-8 1 2A7'<eif;ei5^(f btl-5„ * 

10 0 1 0] ^-g;®<^T/u*y^i5fe^igfii Aii. 10 

^^-sxt'^^g^-^yi? 3 Ai:s roxfyf^-Ys^^ 3 A 

w±*{±mst;«T*-{]LS(-^timiaabfc s c - 1 

[0011] ^^®|5g^(7?^?^^#-gg 1 B fi. y 

^m^mm i a t ti^iBi^i-^?, T/^:ti v w^^mm i a 

(75 ;^ ifi^^^ s/ ^ 3 B co±;fy{4SS.t/T*'i4S(-^ti'^' 20 

mag t s c - 2 gfe#m?^#t|^ y xvu- 6 , #7 5/ mm 

[0012] ^=®|i^(tM7K y >';^5.u^K^Ke 1 c 
(±, gf^^fcil^iSgl Bz5^b«:ill$4^^:#fc->:n/^2^7k 
5pfc:»«p 3f^oiHl^igST'7K¥ffi-eilie-t-5 f V 

"f^y^^Ch^ Z.(r)7^\^l^^\y^ ZC<D}sL)j\tM.lk 

[0 0 13] 5(-W^fe$^^;felHl^5S:«Di^ 30 

aggi ^fflv^/cRCA^5fe^f^fe^Ift9J-r^» sfj^itax 

S^^^T. ^-m<^T/u;&y^i5fe^#fSei Afcjftig 

$nT#;fcf;7 3i/N2(l, 7.\f:y'f^yi' 3 A(C7k¥l-St 
!5#tt. B^i-5„ l>3^/^2^ 1 0 0 0 r pm® 

Sr-gfe#^f« y XVi^ 4 t itW L T ^ 7° j5fe#-^aS 
^iiL. ^(Om. ?^7K#t^&yX/W5A;i^fe*ezK<^tWL 

[ooi4]^vNT. m-^m<r)r>vij^)wse^mm.\ 

-rSo ^©m. 1 0 0 0 r pmg^-eiHl^^-e/jJdSe), 

s c - 2 mii^mm^'^^m^^^ y x/w 

6 25.tJ«# 7 5/ / X;u 7 b flSM L T y U'- 

[0015] ^-^^(Dmm^^fiSfmm. ^^^m<Dn 

TKy :/xS.t;«$fciSggi c{cttSii$i^-c#fe^>3:/^2 
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4 

X;U5 Ci5^bM7K^^wS«iffiiB{^iSWL-C. 

3C^3000r pm@S'T?tHl^$-iJ:5:ii:ICj;i9 ^>3^ 
/N2±trf^»LT:v^-57k^Sr®i9«'9. Ki^^i^rSo * 
^{C, $tjtLfcl>^/^2*T>'^-^'-T'rcD[HI^^^:* 

[0016] ifriaco^a/ X/u^©?5feit^fg(o#t|§(i, 

0 3 ic^ Lfc J: p /^mj^itStiSa 1 0 -Clf 5 r t 

5» rw#*fifc^p(^^?^itW^Si 0(ii5fe?^^?^*^Sl5 

2 0 t?5fe#feagB3 0 t;?i^b«j^$nTl^5„ 

iim-iL\/\ ^Z.X\ r«55fcj#-*?S#tl&g|5 2 Oli. 

L ^fltSS LTV ^ 5 i5fe#mf^1f 2 2 . r (Drn^ 

mm^ 2 'imwm l ^mmtwmmwi^j xvu 3 

1 ic§t|^i-5fci6. ^(D-m>immmm2 2<D'imm 

?gLrtlCifA$ttTV^?.#ti^^<-r7'2 3 

^^2 3^ai:TifjE»fe?f«f^W2 2;5^t.j5ferf«?SL* 

mmmwrnrnwi^/ x^u 3 1 (c^^^-r 5 ;^ y i/-^^^ 

7-2 4 i:miE«fc#3l?S1f 2 2»F«'!tc#ft-r5#^^^-5-('r 

2 5 tt^hm^-^fix\^h. 

[ 0 0 1 7 ] *fc. MfB^itMagp 3 0 \-mM^^iy^< 

-3 2 r©rtg|5(Cg#$tt. d^?:c< it) 1 8 0° <D 
:^^I1T@»)-C^ ^ K ^-r 5/ ^ 3 3 t . gfe^^f^tt 
?^yX/U3lt, ;^t°>'f--t 5/^? (IS^LTV^;iv^) 
t't;0^b«Jt$t^-CV^5o MeM?S5^-¥>-/^-3 2«J£ 
' 3 2AlC(iy ^-VP 3 2a -tP^gP 32b ir;6%^^$ 
IxTV^T. ^?gy i5'->'/-^^7"3 4C0-*S/!iSy ^-^q 

3 2a lCg^$nT*5 19 ^ t(D^mtmm'9cWWM^2 
2|Ci^#$tL-CV^S„ *fc. H5E#?gR 3 2 b(C(i#?^ 
/■^-TT'S 5dS^i^$n-CVN5o ^f-^3 6tt||*^y ^'-y 
/■^-r 7°3 4(7?4'FB^I-®'5#(t;^c7^'/l'<5'-Tfe;5c 55 

(c, wmYv^v^yy3Z(DM.'iZA\atmw.uzz 

a ^S?i^fiK^n-CV^5o r Og^j^P 3 3a cO{igl4«?g^ 
■rV''<-3 2©J£3 2A{Cff^^!gLfcffiKy^-VP3 2 
a t-g-S5c1-5{ftg(C. ^:LT Kl/-I'^*5'^3 3^^PP 
R«:3^[B]{C1 8 0° [Hll(i$-tirfc:^^(c, MIS^^-^-^^^- 

3 2roM!E#?gp 3 2b t-^iH-S{i«(cffi(tbixTV> 
€>o '^e*5^ HulB?^#^?S#t*&yX/U3 ifi. BI23^t)«Bl 
4EC*LfcSC- l?5fe^f^?^WI#yXVw4. SC-2?^ 

[0 0 18] ifkic, z(Dmm^w^m.i o(omY^^mm 

'>:I:/^2?rIEa('^S^f1-^^^^^^i. tuEKu-r 
i^;* -7 7° 3 3 3 C (c^ Lfci^^(0{4g(c:[plfti LT. 
MISm?S^^ i^/^- 3 2 (DWmn 3 2b <^ffl^tft«ltCi- 
H(flE#^P3 3a^^?g^^://^-3 2(7)y 



5 

^ — 3 2 a fC-^gc^-frSo ^ tr^T— /VU7"2 5 

"iw-rs^ t;65-t:-t5„ itit^H. m^i^^i^otzm^ 

m^hUMiBWMa 3 3 aRXf]) ^~>a 3 2a ^iio 

[0019] 2 %EM(-i5fe#-r5fiiICD*{i©|5WO 

0° IHtbtT. -^tW^JSP 3 3a^m^a 3 2 b (Cl-a-Sc 10 

^^xm^mmi.i:m^mmmf^/ 3 1 (ctit^ l. 

^te« J; 0 Xyw 3 1 L-cv^ 

i^igp 3 3 a]5.tf 3 2 b. mm^-^-^^s 5^m^x^n 

[0 0 2 0] 

^:x.^^2^^m(Dm^XW^i-^^ti^X^^o tZ^ 
ifilEIIIte^«ffi^&Sig« lie Softs SC- Igfe^^ 20 

y xvi- 4 . s c - 2 mi^mmWif^ / xvu e ^t)«# 
fSo n 4 sen. tfjfe)5fe#^?s#t*&/ xvu 3 1 (dtis-r 

S i LT. ^J;i(i\ S C- 1 XVl^4 

tt. ^(D^Jikmx&m^ms:i^xis< irsrBfttav^gfej^ 

LT. ^:^^^2(Dm^^mtmjLx. d^n^i^fiQ^mi: 
ft. mtifj:<>^y^2(Dm^mmi:nom^\z^ twps 

i>3i/N2©*ffi±(Cltlt$tls y<--T^ ^^\^tLXHM 
[0 0 2 1] 

;^i-SM7K#t^M*«#;tgg*^LT^i^L. ^^^^ 

wmm.x'Si:^\^tm. mwm^mm.^'m^^x-wm. 
X. m^mm^my :^Mcm%iLx\^^tcm^mm^miii 50 
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[0 0 2 2] 

[f^ffl] t^^oT. HufE^j^BtW^aroitWP/i^feME^ 
#;?LS^tt* T-Wgfei^^f«W#t|^SSg(Cit^ LTV ^S J5fejf 

(Dm^(^&^i:m.x'^m^'^i>:i tt^x^ i(DX\ wie 

[0 0 2 3] 

^mmm^mw^mm-r^. mitt:i(DmMff)mmmx 
h^mw.m^mm(Dmf$.^iT^-rm^<Dn.^Mxh^. 

[0 0 2 4] rOEl 1 ^C4oV^T. :^-f-l OAli^fri L 

x:L<o^m<Dmmm^mw:^mLx\^x. ^(Dmmmia 

mw: 10 Aim 3 Ltcm^m^Wi^^ 20 1 mw-^ 
mn3 0 ti^hmf&^ixfzm^mjiDmmmMmmi 0 
icM*#t*&M4 o*iiADbT«j^^ttTv^So m-^x. 

B&-rso 

[0 0 2 5] Z<Dm^MCOmW.ftM^S. 1 0 AfCjoV^T 
li. WEISfilf 2 IrtlrftoT. X7'U-jK:^^2 4 t 

iT-^<yW7'2 5 t<Dm\C^iE-r^mi^<'<y'2 3iD^ 

4 4 i;^m t. r 4 4 

4 0^ig^LT«^$tiTV>So r©M7K#t^&j!S4 0(± 

*e7K«*&^fi4 1 is rw*ie*«^iss4 i>5^e>*fe*?r 

teis£7k§t|^g«4 1 {cmiatimm^:)j^4 4\zmm^ti 

fcWi%y<^^A 2t. :L(DWi^yU^4 2(D^miZ^tE 
:^m^mm^?>^T-y</^:f4 3fj:ifxmi$.^nx 
V^So 7:eib\ ^?^^^^/<-3 2. Kt/'T >';*yy3 3 
f£ }i'<Dm^\tm 3 {c^ L^c t i: m—Xhi>o 

[0 0 2 6] mz. r co^j^ptM^g 1 0 A(Dmrf^n 

\ 3 2 3 2 b CS i: |WIB#{C K 

il-y-ys 3<DUma 3 3 h iMU=f-^ y^<— 3 20y ^ 
-VP 3 2 a iC-^&^-tirSo r O^^^lCjSV^T. gfejf^ 
Jg^f 2 2i^(D^r^m?KL?rX7°u-^>:^2 4?rf^iii$ 

h^:^y^2(DmM^miizmMt^t. 't<DmML(DmM 

{Cj;o-C!>:i^/^2:i5}5fe}#-^ix5, r©!>:t/^2©?5fe^l^ 
[0 0 2 7] ^<Z)^ifH*j^LcOtt^^^ofc^. 

mi^(Dmmi^^i!)^'^^i\:Lti:\>^p^iz^ Bii^<tmwm 

JgLW^t^^Jfe-ofcit^iC, MbB^^V/<-3 2%1 8 
0° [eltfl^-ti-T. -^(^SNr^P 3 3a ^#?^P 3 2 b tC-g- 

ic^it. mm-tho ^i-xmm^:if^4 4(Dm»mmw 

2 2m<D^^mt. M*#t^M4 0{»J(D#<&MltS„ * 
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^yu~^':y:f2 4X'WL^±i-fx. 

*f$nfcM#l±g^?SP 3 3 a. 3 2 b. W^^^-^ Zf 3 5 

[0 0 2 8] r(DJ;plcLTM*4-#tf^-r5t. mwsn 

T*}¥Lai$tt> KU-^':/*5':/3 3(r#ai$n5r 10 

iuiei5fe^^?g#tl&/XVW3 1. W^^yU^2 3RXf 

[0 0 2 9] ::roawgfe#^fSL(7)#ttifi. W< LXA 

[0 0 3 0] :r.T~yVV--:f2 3 (i. 20 

X. ^m^^^xm^n^mm^mm^'ft^zticx^. 

[0 0 3 1] in±(Dnmxit. ^^y-^o^m^Rxf^i^m 

w^mmM\cmifxmmi^rciK :iinmm<Dmmm^m 

[0 0 3 2] 

^^'^{-m^mmmi^/:^'/^x'm^mm^'Mmmcm'i^ 

[0 0 3 3] -itc^^mm. -»<7)XS«rH*-#<7)-9]# 
*j5feil^T-#5fcfc. ^-f >'7^•^>';^^^ig^^i-5^t^5-c• 
[0 0 3 4] z(Dmm(Dmii^mi:imm^m\^^h\i. 
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^:fc^KJht?t. m^ii. 0. 5 5 n :/Jl^T<» 

[laffiwffim^teSiB^] 

[lai] Elilir«|§0J<73MMft*f^go^J£^JT'fc 

[0 2] m2immwm(D^m^mm^mmw:^^^' 

^LT. lsIll!C{±^Hg:|5g©M7klci55*#RtJ« 

^:^Msxm^^-r„ 

[0 3] ll2ro|p]KS;«B^g|gS^cfflv^b4^TV^^ 

mMmm(Dmmm\iimmi:yf^hx\,^x. mmAn^iDm 

ffiia. IHElCfillllilAtc^Lfc: K^-i'i^;&y:/«jSB¥ 
[04] ll3(^*5tt5^?K'!tai^m<DSg|5te;'^1i!E;l;ia 

1 B gfejf ISg 

ic myi^V y:^Rxf^^mm 

3 A Xf^^-v-;/^ 
3B ;^t°i/^-Y5/^' 
3C ^f^^i- j/i^^ 

4 S C - 1 / X/U 

5 A X;u 
5B >^*#t|Ayx> 

5 C IffiTK^t^/ X/W 

6 S C - 2 mi^m^^^^ / X/U 

7 flfe^-y^^JStti^yX/U 

8 ffWP 

9 i^^^-^- 

1 0 A r (D^?^ ©M^i!t*fiSM 

2 0 m^mmm^i^u 
2 1 ti?fiffi 

2 2 gfe#^?^if 
2 3 m^y<-(y 

2 4 ;^7'l/-*?>'7' 

2 5 3iT— /-^yL-^' 

3 0 m^^m^ 

3 1 ?i!fe^m^«t^yx/u 

3 2 

3 2 A 3 2 (OJS 

3 2a 1)^ — ^'P 

3 2b #?gEP 

3 3 \^\y^y:tjyzf 



(6) 
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3 3A >'iliy^3 3(D& 

3 3a mW.D 
3 3b 

3 5 y' 
3 6 y^iv^ — 



[Hi] 

31 >*)*a»«t*&yx'Ji' 

\ — 




36 :7-<'V^' 

34 ili«lU:?->AV7* 
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* 4 0 
4 1 
4 2 

4 3 
4 4 



21 «£« 

44 =:^# 




25 x7>-/\")u-?' 



^20 jfts^Hiawj&ffi 



40 ^^i^i^j^ 
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[112] 



[114] 
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1A 
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^ IB ^ 1C ^ 

1 omsfCftisia^iga 




4sc-i«?faiia 
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,31 m^m&J^/X}]^ 




36 

30 ;$t7f jOi^iS^ 
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